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Image quality assessment based on visual perception and learning
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(1. School of Information and Electronic Engineering, Zhejiang University of Science and
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Abstract: Aiming at the shortcoming of several classical assessment methods, a new method of image
quality assessment based on visual perception and learning(VPL), was proposed by introducing subjective
characteristics of human eyes with a view to solving instability of multi-channel assessment pooling of the
human vision system(HVS). Then, an assessment pooling model was constructed by virtue of the back
propagation ( BP) neural network, pooling multi-channel assessment of several visual perception
algorithms, Finally, second complementary pooling was conducted for results of every visual perception
algorithm based on the regression function. The experiment results show that every assessment indicator
of the proposed method has greater advantages compared to the existing prevailing methods.
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Fig.2 Pooling model of multi-channel assessment
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Table 1 Comparison of assessment results between VPL and other methods

Je AT RN IFC VIF GSM FSIM VSI SVD IGM MAD VPL

JPEG2000 RMSE 4.696 1 4.7148 4.1793 4.408 6 5.496 8 4.4458 3.3105 3.059 1 2.846 7
Y1u=2.50 v,,=0.2
Y21 =30.0 v, =0.000 1
Ya=1.0 7;:=0.6 SROCC 0.964 1 0.978 7 0.986 9 0.9884 0.9698 0.9814 0.9866 0.987 1 0.988 0

PLCC 0.9811 0.9809 0.9851 0.9834 0.9740 0.9831 0.9907 0.9920 0.993 1

JPEG RMSE 3.2511 2.8027 3.9096 3.8615 3.9414 3.4194 2.336 6 4.5328 2.377 6
Y11 =0.34 v,,=10.0
Y21 =0.30 v, =6.0
Y51 =0.01 v;, =1.6 SROCC 0.953 8 0.9650 0.9650 0.9801 0.9541 0.9536 0.976 0 0.967 1 0.960 0

PLCC 0.9913 0.9936 0.9874 0.987 7 0.987 2 0.9904 0.9955 0.9830 0.995 4

WN RMSE 3.078 6 4.1313 3.3079 3.9336 3.3352 2.3742 1.6590 3.124 3 1.278 3
Yu=0.1 Y12 =0.3
Y21 =0.000 1 7, =0.1
Y51 =40.0 Y32 =0.000 1 SROCC 0.957 7 0.966 6 0.987 9 0.976 9 0.974 7 0.994 0 0.9945 0.991 3 0.992 2

PLCC 0.9917 0.9851 0.9905 0.9865 0.9903 0.9951 0.9976 0.9915 0.998 6

Gblur RMSE 3.8595 7.5038 5.5054 4.5663 5.5238 6.7762 3.6296 3.8930 2.6364
Yu=0.14 v,=0.1
Y21 =0.003 v, =1.6
Y51 =20.0 v, =8.9 SROCC 0.9690 0.9334 0.9879 0.9916 0.9679 0.9635 0.9888 0.987 7 0.992 0

PLCC 0.9882 0.9546 0.9758 0.9834 0.9757 0.9631 0.9896 0.9880 0.994

ul

Fastfading RMSE 5.1174 4.1258 5.078 8 5.258 1 5.5539 6.184 3 5.0865 4.1920 3.644 9
Y1 =0.1 Y12 =0.3
Y21 =0. 001 v, =1.8
V51 =10.0 7v;,=0.6 SROCC 0.957 0 0.969

PLCC 0.977 1 0.9852 0.9775 0.9758 0.9730 0.9664 0.9774 0.984 7 0.988 5

wl
(@]

L9827 0.9815 0.9644 0.9699 0.9720 0.9850 0.9850

All RMSE 5.3718 7.469 2 6.103 1
Yu=0.1 Y12=0.3
Y21 =0. 001 v,,=1.8
Y51 =10.0 773, =0.6 SROCC 0.9552 0.9206 0.971 8 0.977 8 0.949 1 0.967 2 0.974 1 0.977 3 0.981

2.2 HEEEHFEMNK

L7843 6.5979 6.2790 4.7220 5.517 2 4.4210

ol

PLCC 0.9758 0.9526 0.9686 0.9719 0.9632 0.9668 0.9813 0.9744 0.9837
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Fig.3 Scatter distribution plot of different methods
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